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Abstract
In this paper, we formulate the integral operators M:: involving hypergeometric functions sFY askernel. We discuss that these operators
are composition of Erdlyi-Kober fractional integral operators. We also discuss the boundedness of these integral operators in L%
Keywords: Fractional integral transform; Liouville and Kober frac-tional integrals; Hypergeometric functions; Integral transform with hy-
pergeometric functions in the kernel
There have made numerous investigations pertaining to integral operators involving various hypergeometric functions ,F, and the
confluent hypergeometric functions |F, as kernel [1-5]. Many authors also discussed the boundedness of integral opera- tors and used their
mapping properties to derive inversion processes [6].
In this paper, we use the integral representation of hypergeomet- ric functions [7]
a b b+l
LI '} r 1
\F, 22 xl= (o) J A=) (- Xy de
c c+l T(B)(c—-b) 0
2727
for formulating the integral operators of the following form
a b b+l
M) =I5 0T x 2 - X f(@)dt,
7 32 c c+l
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where
a b b+l
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Here we start with a basic result that use later, see Karapetiants and Samko [8] and Okikiol
N J
Lemma 1

Suppose that { is a measurable and homogeneous function then

of degree ! for all real numbers hi.e. {(h h) = [h|""P(x,1). w(f): I’ (R) - I’ (R) -

Also as a consequence, we have the L?-boundedness of

N7} (f) ()C) _ J‘R f(t)W(x f)df generalized Erdlyi-Kober fractional integrals [10] as transcribed
2 b

below.

Let
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Lemma 2
Let
o,c-b, . o_xa(bic)ﬂyil Yoo o\e-b-1
1 (”(X):WL (=17 f(fyde, 0 <t<x<oo,

o,c—b (f) : LZ N L2

We now prove the boundedness of the following integral
operators involving homogeneous functions as kernel. These

Ifc-b>0,0>0then . |

integral operators are generalization of integral operators those
are studied by Love [11] and Habibullah [12].

Lemma 3

t G:',a(f)(x) — xo‘bflj‘:tbfl (1+x20t26);f(t)dt’ (X>0)'

If 26(b-a) <1<20b,0<a<1,then Gl (L >,
Proof. Note that
GP Vi =< 7y (7 +y7) 2 f()dy.

If 26(b-a) < 1 < 20b, 0 < a < 1, there exists a constant k1=
k1(a,b) such that

1G DL= G TUN L= NV b=k £,

that proves Gy () rL'->r,

By using Fubini’s theorem, we have the following lemma:

Lemma 4
If /.g€L*(R), then

["ear(Hwdt = G, ()0,

where

G, (g)(x) =z j: 7 1+ x7°17) 29 g(t)dt.
Lemma 5

For o >0, let

ug (1) =(x" =17

Y 0<t<x <o

=0,t2>x.
Then
a b b+l
G;I,u(u:)(l):F(b)r(c_b)xﬁcﬂrtabfl e 202 2 _ o
of'(c) ¢ erl
2727

Proof. After making some substitutions in the integral
representation of 3F2, we get the following integral

a b b+l
2072727 s ol (c)x”” rrh 1 b1 2
F = Zox X0 - 1+¢ 5 dt.
e e T (c— b)I 7=y Ay
22

By replacing u’ in place of g in Lemma 4, we have obtain
X
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G-y o =y Y Ty )

The implies that

a b b+l
G;U'a(uf)(l):7r(b§$;b)t"“"x‘”" F? ZUC ZC +2 —x |,
272

Now, we formulate integral involving

hypergeometric functions of the type r° and then prove the

operators M"""

boundedness of these integral operators in L2

Theorem 1
Let
a b b+l
M7(f)x) = Iy et FY 202 2 _jaopa f(0at.
b c e+l
27 2"

If 26(b-a) <1< 20b,0<a<1,c-b>0,then

. ,c—b . _I©
Mg,b (f) = CIO_ ¢ (Gbo- ‘ (f))a where C = F(Z) and

M:b (f): Ny

Proof. An application of Lemma 3 and Lemma 4 yields

o'(h c)+o-1

177G ) = [ S 06 [ =7y

o x O bmo)ro-

" rTh j fOG @)D,

By using Lemma 5, we conclude that

F(C)xa(b—c)+0'—l

Mo = G, 7 (u? )(t)dt.
S T [ oG @)
Consequently, it implies that

M7 () = 41770 (GP(f))(x), where €= ?Eg .

Since ;%¢? .2 , ;2 by Lemma 2, it follows from Lemma 3

thatif 20(b-a) <1< 20b,0<a<1,c-b>0,then

M7 < KISy -

Hence,

M:’Z(f):Lz —>L2.
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